The objective of the present study was to investigate if a psychological adaptation capacity exists in kidney transplant bearers, even with ageing, in relation to erectile dysfunction (ED). We studied ED using IIEF-5 and health-related quality of life (HRQoL) using the SF-36 Health Survey, in a large sample of male renal transplant patients (n ¼ 242), searching for the influence of ED on HRQoL. Patients included 199 patients (82%); the median age was 52 y (43-62); 106 patients (54.9%) presented ED. These patients were divided into four groups according to median age. SF-36 scores were worse for ED vs non-ED patients in the first three age groups, but not in age group 4. SF-36 Mental Component Summary was similar for patients with ED and without ED in all age groups. We confirm the hypothesis that a psychological adaptation occurs in renal transplant patients in all age groups, when suffering ED.
Introduction
Erectile dysfunction (ED) is defined as the inability to achieve or to maintain an erection sufficient to allow satisfactory sexual intercourse, and is part of the general male sexual dysfunction termed impotence that includes libidinal, orgasmic and ejaculatory dysfunction. 1 The prevalence of ED in the general population is high, ranging from 10 to 52% of men in the USA. 2 Recently published data from Spain 3 showed that prevalence of ED in the general population between 25 and 70 y is 18.9% according to the erectile function domain of the International Index of Erectile Function. It is one of the most common chronic medical disorders in men over the age of 40 y. In the Massachusetts Male Aging Study, 4 35% of men aged 40-70 reported moderate or complete impotence, with 52% of the whole group reporting some degree of ED. Prevalence of ED increases with age: 55% of men up to the age of 75 y, and 65% of men up to the age of 80 y. This high prevalence makes ED a significant health problem.
Some studies have demonstrated that ED deteriorates the health-related quality of life (HRQoL). HRQoL among men in the general population with ED is poorer in those with comorbid illnesses and improves with age. 5 The emotional domains of HRQoL are associated with more profound impairment than are the physical domains in men with ED. 6 In a study of type II diabetic patients, ED was associated to depression and poorer HRQoL in the mental area. 7 In these studies, the most frequent HRQoL assessment instrument employed was the generic HRQoL instrument SF-36 Health Survey. [6] [7] [8] Recently, specific instruments have been developed, such as the Sexual Life Quality Questionnaire (SLQQ), 9 the Erectile Dysfunction Effect on Quality of Life (ED-EQoL) instrument 10 and the QOL-MED.
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End-stage renal disease is frequently associated with ED. In all, 50% of patients with end-stage renal disease and 75% of patients on chronic dialysis therapy are affected 12 In a cross-sectional study of 323 kidney transplant patients, 13 the authors found that factors significantly and negatively related to ED in these patients were age, time on dialysis and iterative transplants. In a previous study, 14 we have reported the prevalence of ED found in kidney transplant patients of our region (54.9%) and the factors associated to this high prevalence (greater age, longer time on dialysis prior to transplantation and presence of peripheric arteriopathy). However, we did not find any published study focused on the association between ED and HRQoL in kidney transplant patients.
Although for some men erectile function may not be the most important measure of sexual satisfaction, for many ED creates mental stress that affects their interactions with family and associates. 15 Ageing worsens the HRQoL in the general population, but while there is an evident decline in physical functioning, mental health scores show little change. 16 So, psychological adjustment occurs with ageing. This adaptation exists in chronic illness after a period of patient adaptation even with ageing. In addition, elderly patients appear to better adapt to renal replacement therapy than younger patients. 17 Our main objective was to study the existence of this psychological adaptation capacity in chronic patients such as kidney transplant bearers, with the presence of a stressful condition such as ED.
Patients and methods
A descriptive cross-sectional study was carried out with all male patients aged over 18 y bearing a functioning kidney transplant in Asturias, a region of Spain with 1 million inhabitants, in the first 6 months of the year 2000 (N ¼ 243). Included patients had received the kidney allograft more than 3 months ago and all patients were in a stable situation (N ¼ 199). Patients excluded were: 39 patients who refused to participate in the study; two patients who returned to dialysis treatment during the data collection period; two patients suffering psychiatric disease who were unable to answer the questionnaire; and one patient who moved to another region during the data collection period. The presence of ED was evaluated by means of the Spanish validated version of five items of the International Index of Erectile Function (IIEF-5 items), and the HRQoL with the SF-36 Health Survey.
The details of data collection methods and sociodemographic and clinical characteristics of studied patients have been previously reported.
14 Sociodemographic data at the moment of the interview included age, socioeconomic level, living conditions, sexual partner and job status. Clinical data included main diagnosis of renal disease, time in each modality of renal replacement therapy, number of kidney transplants and analytic figures. A detailed comorbidity index was also compiled. This comorbidity index was employed in other studies, 18 and it includes 24 diseases that are defined by specific criteria. All included patients were interviewed by the same physician using the IIEF-5 item questionnaire and the SF-36 Health Survey. Health Survey (SF-36) 20 is a generic HRQoL assessment instrument that includes eight dimensions (PF, Physical Functioning; RP, Rol Physical; BP, Bodily Pain; GH, General Health; VT, Vitality; SF, Social Functioning; RE, Rol Emotional; and MH, Mental Health) and two summary scores (PCS, Physical Component Summary; and MCS, Mental Component Summary). Every dimension of the SF-36 can be scored from 0 (the worst HRQoL) to 100 (the best HRQoL). A standardization of these scores was made, according to age and gender, using the Spanish population normative data 21 obtained from a study carried out over a random stratified sample of 9.151 subjects of general population who answered the questionnaire, and applying the formula proposed by the authors: 22 standardized score ¼ patient scoreÀpopulation mean score/population standard deviation Here 'patient score' is the score of the patient (from 0 to 100). 'Population mean score' is the mean score of the group from the Spanish general population of the same age (divided in groups of 10 y) and gender as the patient. 'Population standard deviation' is the standard deviation corresponding to the mean score of the general population employed. A standardized score over 0 indicates better HRQoL than general population of the same age and gender, and a score under 0 indicates worse HRQoL.
This study design was approved by the Ethics Committee from our Hospital.
Statistical procedure
To describe the sample, observed frequencies were used for qualitative variables, and mean and standard deviation or median and interquartilic range for quantitative variables. The sample was divided into age groups according to the median age and the interquartilic range to better understand the association between the ED (IIEF-5 score equal to or less than 21 points) and the HRQoL. This association was assessed, in the different age groups, using
Erectile dysfunction and HRQoL P Rebollo et al the Student's t-test. Finally, the variable ED (yes/no) was added to a lineal regression model constructed for PCS and MCS. This model was performed with variables that were associated to HRQoL in kidney transplant patients in a previous study: 23 age, time on dialysis, socioeconomic level, comorbidity index and time with functioning kidney allograft (for the PCS score); and age, time on dialysis and time with functioning kidney allograft (for the MCS score).
Results
Subjects included in the study were 199 male kidney-transplanted patients (82% of the male patients with a functioning renal graft of our region). Patients who refused to participate in the study (N ¼ 39) had similar median age (49 y) and similar mean time on dialysis previous to kidney transplant (21722.3 months) and mean time with functioning kidney transplant (67.7742.5 months) than that of included patients. Of these 199 interviewed patients, six had not had sexual experience during the last 3 months, so they were considered as nonquantifiable with respect to ED. From the remaining 193 interviewed subjects, 106 patients (54.9%) suffered ED, according to the score on the IIEF-5 items.
Some sociodemographic and clinical data are presented in Table 1 . The median age was 52 y, majority of them had a moderate socioeconomic level (between 300 and 1800 h/month), lived with at least one person, had sexual partner and they were unemployed. The most frequent main diagnosis of renal disease was glomerulonephritis followed by other, which includes unknown etiology. Total mean time on renal replacement therapy was 95.4762.3 months (6-277). Majority of patients (81.2%) had received only one transplant, 17.3% two and 1.5% three kidney allografts. The mean serum creatinine was 1.86 mg/dl (s.d. ¼ 0.79). There were not any cutoff serum creatinine value for the enrolment to the study, but only 13 patients (6.7%) had serum creatinine over 3 mg/dl. Mean comorbidity index score was 3.8 points. With respect to cardiovascular risk factors, 79.9% of patients had arterial hypertension, 35.9% had dyslipemia, 11.9% ischemic heart disease, 15% peripheric arteriopathy and 2.1% aorto-iliac surgery. Moreover, 4.1% of them had suffered prostatic surgery.
Patients of different age groups were classified according to the degree of ED as presented in Table 2 . As can be observed, the percentage of patients with ED increases in relationship to the age of the patients, as does the severity of ED. In Table 3 the standardized scores of the dimensions of the SF-36 are shown for different age groups, according to the existence of ED. In both cases (patients with or without ED), scores are close to that of general population norm (zero points). PCS and MCS scores were very similar in both groups, with and without ED, and near the normal value of 50. For the whole sample, the only statistically significant difference found was on 'Bodily Pain' score, which was worse for patients with ED.
In the first age group (age below 43 y), the standardized scores of patients with ED were worse in all dimensions, being statistically significant for 'Bodily Pain'. Although not statistically significant (P ¼ 0.053), the difference on PCS score in this age group was important (nearly 7 points), being worse for ED patients.
In the second age group (between 43 and 51 y), patients with ED showed worse scores in all dimensions, except 'Rol Emotional', those differences corresponding to 'General Health' dimension and PCS score being statistically significant.
In the third age group (between 52 and 61 y), patients with ED also showed worse standardized scores in all dimensions, 'Rol Physical' and 'Vitality' dimensions and PCS score being statistically significant.
In the fourth age group (above 61 y), patients with ED showed worse standardized scores in four dimensions: 'Bodily Pain', 'Vitality', 'Rol Emotional' and 'Mental Health'. No statistically significant difference was found between the scores of patients with and without ED.
SF-36 MCS score was similar for patients with ED and patients without ED in all age groups, whereas the PCS score of patients with ED was lower than that of patients without ED in three out of four age groups.
To verify the association of the presence of ED and the worse HRQoL, the variable ED (yes/no) was added to a lineal regression model constructed for PCS and MCS scores as described in the Patients and methods section. As can be observed in Table 4 , when the ED variable was added to each of the regression models, the R 2 coefficient did not change, except in the case of the PCS score in the second age group (between 43 and 51 y), which slightly improved.
Discussion
ED did not appear to influence much the HRQoL of kidney transplant patients, either in the physical or the mental area. But there does seem to exist a slight relationship between presence of ED and the Table 3 SF-36 scores according to the age groups: differences of ED patients vs non-ED patients Erectile dysfunction and HRQoL P Rebollo et al physical area of the HRQoL in the age group between 43 and 51 y. ED is a highly sensitive topic touching upon a very private matter, and some patients could provide wrong answers. But we think this was not frequent because in the present study the interviewer was a clinician who frequently asked patients about their feelings in relation with their disease and patients were used to talking to him.
Prevalence of ED in kidney transplant patients was high, but similar to that described by other authors. In a prospective study, with a small sample size, Burgos et al 24 found that erectile failure decreased after kidney transplantation, with respect to that previously reported in dialysis, from 60 to 45%, which is a similar percentage to that shown in the present study for transplant patients. In a small sample of kidney transplant patients, Peskircioglu et al 25 found a prevalence of ED of 32.3%, but this sample had a lower mean age (42.5 vs 52 y in the present study).
In a recently published study, 3 using the erectile function domain of the International Index of Erectile Function, the overall prevalence in the general population of Spain between 25 and 70 y was 18.9%. So, using the same assessment instrument for ED, the prevalence of kidney transplant patients is clearly higher than that of the general population.
The prevalence of ED in patients studied increased with age as shown in Table 2 as in the normal population 4 and also in renal patients. 26 The HRQoL of the whole sample of kidneytransplanted patients of the present study was similar to that of the general population of the same age and gender (Table 3 ). In Table 3 it can be observed that differences in HRQoL scores between patients with and without ED are slight and not statistically significant in most of the cases. Patients with ED showed worse scores (Po0.05) in some of the physical dimensions of the SF-36 in the age groups 1, 2 and 3, but not in the aged group. The MCS score was similar for patients with and without ED in all age groups. In a recently published study, 5 it was shown that the HRQoL of studied subjects with ED from the general population was significantly poorer than that of the normal population for those under 65 y of age, whereas it was significantly better for those between the ages of 65 and 74 y. The authors concluded that HRQoL among men with ED is poorer in those with comorbid illnesses and improves with age. In another study 6 it was found that, in men with ED, the emotional domains of the SF-36 Health Survey are associated with more profound impairment than are the physical domains. But in the present study, although transplant patients with ED showed some differences with respect to the general population, the regression models performed for the PCS and MCS adding the ED variable (Table 4) did not statistically significantly improve, except in the case of the PCS score in the patients between 43 and 51 y. HRQoL of kidney transplant patients is not much influenced by ED.
Conclusions
ED is very frequent in kidney transplant patients and its prevalence increases with age. ED did not appear to influence the HRQoL of kidney transplant 
